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Sir 

I Jacobus HAARTSEN. declare that: 

1 I am the inventor of the subject matter disclosed and claimed in the above- 
referenced patent application. 

2 The claimed Invention was reduced to practice in the United States pnor 
to the March 7, 2000. effective filing date, of U.S. Patent Application Publication No. 
2003/0002495 to Shahar et a... cited by the Patent Office in the above-identified application. 

3. Attached Exhibit A is a redacted copy of the invention d.sclosure 
evidencing the reduction to practice of the invention. The invention disclosure was 
completed prior to March 7. 2000. and corresponds to the invention broadly disclosed and 
claimed in the above-identified patent application. 

4. I hereby declare that all statements made herein of my own knowledge are 
true and that all statements made upon information and belief are believed to be true: and 
further that these statements and the like so made are punishable by fine or imprisonment. 
or both, under 18 United States Code section 1001 and that such willful false statements 
may jeopardize the validity of the application or any patent issued thereon. 




Jacobus Haartsen 

Date: \l *y 1 S ^ " " 



17, T-OQh 
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EXHIBIT A 

patent disclosure for 



Mentor. Jacobua Comete Haartseo 



2. BACKGROUND ^hnoiogy has fostered 

In the la* decades, progress k ^^^3 plicat ton S . Portable devices, 
^de^Tuse of radio -on«fc-tt«- ^^L^S^ — 
IJcb^Tmobnc radios, can now be produced ™™%r£asw ^ket started with. 
SSa^Sn. Mob** P^^^^S^^^Has based on an analog 
phOD^Btem derived from the ^^^j^ei^ Th^ sy^ 
technology improved -d^^S ^ and TACS^Tbe 

the first analog phone systems for QincticS wi £h the introduction of mobile 

usage of mobile phones really to D _AMPS and PDC. Although 
p JL systems based on ^J^^ ^^^cador^ (e-g- ^ respect to 
Ldlo technology is ^^^^J^H^ **» to provide greater 
handheld radios), this f^wffl tf^y <^d * stationary devices. More 

information flow to and from other types "J^^L^ very mexpotfrve 

Really, it is ]**y that ^^^5^ This wiQ reduce the 
rldio equipment, which can earf* ^ ^ eliminator 

recover the information stream sent by the transmitter, u« 



read and understood:^- 
read and understood" — 



PAGE 10/23* RCVDAT 7/22/2004 2:16:14 PM [Eastern Daylight Tone] " SVR:USPT0-EFXRF-1/1 1 DNIS:8729306*CSID:919 941 1515*DURATION (mm-ss):0M4 



07/22/2004 14:23 FAX 919 941 1515 BURNS DOANE ©Oil 



to the fcco^ signal, For continuous l^^^S^SS^ 
analog cordless phone systems bat f^^^^S «rf£ Snection. When 
^brcn^^^P^ ^^fo^ to the transmitter; 
the connection is established, the receiver ™«w ' svnehmny to tbe transmitter, 
thereafter, a tracking aechadten ^* te f! ^ f s ^X^^ nS mitt e d « (short) 
However, io packet- or burst-based .^^^TSto A fast 
bur^- In th f ^^^^J^^i^Sze tbe overhead in the 

SSnJn^XJm errors even under high signal-to-no.se cond*^ 

Synchroniz^n is required since the *%»£^J*l 

rotating constellations, and m ac^mulatmg ph^^K- a^t^ te 

tnc Degranmg or heetanine of the packet as shown in F»gure 1. 

symbol sequence is eimer at tne Degmmng o 1 „. AV , , i HT1 ^ 

2™ta are found in radio systems based cm Bluetooth, WLAN ' "JJ 
Sr^iANM or in the middle as shown in Figure lb (an example is fbund jn the GSM 
SK^n^E stream is used to "train"** receiver. <b»£ to bjjpjj 
ScS to determine frequency and timing offsets. Hie too wn Aexe^ 
^S^TShls sequence. This training sequence provides overhead ja the 
tSniStkffl SSelSd should therefore be MpA .That is. the r^bex of 
^oTuseTrbr the training sequence should be as small as P-£^T» ^ 
sy^onfcarion type is called the non-data-aided Bynctoor^t^ch^Tte scheme 
T^^Ze an explicit training sequence, instead the ^^T"^^^^^ 
W train tbe receiver. This method requires delay: initially, the received ^ou^on 
stream can only be used for training and cannot be demodulated. The received stoeam 
must be stored to be demodulated later when the receiver has been tramed. Note thai a 
nummum packet length is required: the number of symbols m the packet should at least 
bTsufflckmt for the receiver to train on. Non-data aided synchronization *to* d ° 
not provide the overhead inherent to data-aided synchronization schemes, although a 
smaU frame-delimiter is required to determine tbe start of the packet. One can argue 
that a form of non-data aided synchronization is always applied even m data-aided 
schemes: after the (coarse) syncbrotuzaticm has been established, in most cases the 
receiver parameters are continuously updated which we call tracking. Tracking uses the 
user information symbols as well. This can be considered as a form of fine 
synchwrdzattoD using iinbnnanon symbols only. During tracking, the parameter 
estimates are sufficiently accurate to demodulate the received information symbols as 
wen. Synchronization (coarse timing) and tracking (fine riming) are closely related. 

read and * 

read and understood: — ... — — ^' 
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synchronization process, in racx, w directlv demodulated, this wffl 

uSments and minimum packet length fa non^iau arfed schemes. 

3. SUMMARY 

Synchronization con^ of a M L^^rSiTaS 
receiver, the more accurate can the M™* DrobaMity ) the demodulation 

ZSSo. of n»dS and coding (also including ^^^^ 
reduction of the robustness follows a known pattern and does not require extra 
signaling (overhead) ftom the transmitter to the receiver. 



4. LIST OF FIGURES 

Figure 1. Examples of packets with explicit training ^™J° J^J*! 
synchronization process with either a) the synchronization word m the beginning b) or 
the synchronization word in the middle of the burst. 

Figure 2. Diagram showing a) the error in synchronization process versus number of 
symbols received, and b) the demodulation process on the received symbols according 
to the conventional synchronization operation. 

Figure 3. Diagram showing a) the error fa synchronization process versus number of 

symbols received, b) the reduction in robustness versus number of symbols 

and according to the present invention c) the demodulation process on the received 



read end nnd«-ti™ifl: date.. 
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embodimen t of the present invention. , fVmVollltiM1 coding 

„ i increase in coding rate using punctured convolute cooing 

SrTetabodirnsnt of the present invent**. 

, _ t - -gine nunctured convolution cooing, 

PWe8 Example of the increase in coding rate nsing 
to^Sh embody of *e present «v«rt»n. 

S DETAILED DESCRIPTION OF THE INVENTION 

^ ^ disclosure deserts ^p^r^^rpr^TsLTe 
robustness to a radio packet to ^£oSon. the receiver tries to 

tracing process as fast * ^V^^S^ received, fox example 
estimate a iramber of ^^^^T ^ the fr^nT timing- For coherent 
the frequency, the phase, ^J^^^VoTwn-coherent detection, the phase 
detect, all parameters ^f^^^J^Z paramo ^ must be 
information is toss important. A reasonable ^Wn* ^ alr ^ JCI estimates give 
™^dW the **f^ e ?££££ l p™ss Tr7 error in the parameter 
rise to symbol errors durmg the d ^ l JSk^Sown in Figure 2a. Ab more 
esdxnaies is a function of the Z^Lllon process is received 

symbols are received, more ^ «^ £ ^^^pararSTestirDates has 
and the accuracy in the elates "J^^^ dB Ldutamig the received 
arrived below an acceptable tevel ^« ^ N1 symbols . For a non-data-aided 

symbols. The receiver ^^^^t Ian Swbe demodulated, as well as 
scheme, any formerly received and stored- of ^ current disclosure is 
all symbols received to ^ ™* until the error level has 

illustrated in Hgure 3 Instead * ' ™ E^ladng when N2 (N2<N1) 

decreased to below M, the receiver already star* ' d ^ ^£ 3a md 3b . In order 
e»m>v»iB have arrived and the error » Btffl A2 (A2>A1), see rigure -« h 
symbols have an ™'~"~* mtv Ps under the Al inaccuracy conditions to the 
to reduce the symbol error fj°^^ " 3T nrier the *2 inaccuracy conditions, 

^^T^^ date:. 

read and understood:,. r 

date:. 

j-ead and understood: " 
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reduced ftomNl to N2; Tracking already starts at N2. 

collecting (FEC) coding ami/or cbangmg ™= „ 4 Th e fflustrstfid technique 
gradual diminishing FEC code fj^ta-aided synchronization 

5Tb* applied m a packet m "^^^^ ^^ence* the start of 
scheme or a data-aided s ^?^ 0 fi ^ 1 ^^ r idTbk)ck8 of K symbols 
the packet. In this case, a block coding tec^ue was guinea. 

are gapped to a code word of teng* M ^^j^^^^ are^cct 
The ratio K/M is the code -^^^^'oTf^ 4jbur segments are 

and the ™^ ^ ™* le - BCH 

use* for each segment » drafertrt ^anta^reasing number IG-Il, 24. 36, 45 

codes with a constant M-63 C"oekJ^> ^^L^s was chosen as an 
(information bits) were applied .The ^^^^J^^^TLidition, block codes 

different from BCH can be used. 1 ne numow « 5 --ardw the modulation, 

^Slated 10 The synchronization and ^t^^^^^T^Zt 
increases for each additional segment; «, the ro^^^ drakes for eacn^™^ 

Sa^her number. The ^^^^TS^^i^S^S 
design constants and are known to both the transmitter ana inc ^ 
SrmSXes not have to b= signaled from tto £ ^Tap^S 

55* S<£. L^reTa Nation sin*ar to Rgure 4 is showr, However^stead 
S blclk coding, convolution*! coding w*h pimclnnng "J^^"^ 
discrete segments axe necessary. Instead, a puncturing scheme can be used wnere 
SSa^y s^nSls are rSS^at a higher rate. Again, the puncturmg pattern is a 
design parameter known to both the transmitter and the receiver. 

Instead of using a FEC coding at the beginning of a packet, more robust 
nxrfuSr^scnenSlLn be selected at the beginning of the packet. In Ffcure 6. X * 
SSThow the beginning of the packet is divided into ^gn^whe^m each 
segment a different So fa used. For lower segment numbers, more robust 

are used; that is. schemes less sensitive to *^ 
timing errors. The FEC and modulation can also be applied together. Enter for each 
seg nint a separate FEC rate and modulation are selected, ox a corrtoned 
FE^duhtion scheme or coded-modulation scheme is selected; this » Ao cdU 
S£U>ded modulation <TCM). An example of the latter fa shown 
example starts with a modulation scheme with a small number of constellation points. 

read and r m A r *etnnOi _ < ^j^£***^ r ~. ~ — ■ date * — 
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wTTmlei modulation schemes are used (more 

for a data-aided syochronizatton ^^ e JT ictcd for ^data-aided syfichroutotiau 
of the. pads*, to Figure 8, the sttu^ra 0 V ^ packet. In this case, the 

teetotal *ith the training sequence in the center o ^ information 

££S * deflated ^^^^ « - ^ P-^ 1 

^ to the ^^^^S that adding robustness with any 

packet lengths. For example, a ^"*» ^SnTiw impact on the performance If 
^^nrayusesegn^landnooty.oxsegrnentlonly. 

that F^J*— ^^iifftSiS 

coding and robust modulation may he U6cd : Not i^° ri *f in the paetet. For 

SoTnot necessarily ^X^T^ tLds in the 
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